1. Insulin is one of the hormones that are essential for successful tissue culture of explants of the mammary glands of pregnant mice. We report here effects of insulin on RNA and protein formation by mammary tissue from pregnant mice and rats incubated in tissue-culture medium 199. 2. The incorporation of [14C]adenine over 3hr. into the RNA of explants of the mammary glands of pregnant mice was increased by an average of 68% when the medium contained 5,ug. of insulin/ml. Under similar conditions the incorporation into the RNA of slices of the glands of pregnant rats was increased by an average of 61 %. Incorporation into the RNA of slices from lactating rats was stimulated to a smaller extent. 3. Adipose tissue was separated from the glands of pregnant mice and the effect of insulin on the incorporation of adenine into its RNA was studied. In whole explants the incorporation of adenine, both with and without insulin, is almost entirely into the RNA of the mammary parenchyma and not of the adipose tissue. 4. Insulin also stimulated by 38% the incorporation of [14C]leucine over 3 hr. into the proteins of slices of the glands of pregnant rats. It had no significant effect on slices from lactating rats. 5. Actinomycin D (lO,ug./ml.) 
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In order to know the date of fertilization of the pregnant rats within 1 day, three male rats were introduced for 24hr. into cages of eight virgin females. Timsue-slice incubations. Rats were killed by cervical dislocation, and their abdominal mammary glands dissected out and put in chilled medium 199. The glands were then slieed in a microtome (Stadie & Riggs, 1944;  bought from A. H. Thomas Co., Philadelphia, Pa., U.S.A.), and the slices kept in medium 199 at room temperature until used. They were then cut into smaller pieces, put on a damp filter paper and divided into roughly equal portions (100-150mg.) and each portion was added to a 30ml. beaker that contained medium 199 (3ml.) and any additions. The beakers were placed on a shaker (60cyc./min.) in a water bath at 370 covered with a hood through which 02+CO2 (95:5) was passed continuously, so maintaining the pH at 7-4.
Ti8sue explanks. Miee between the tenth and nineteenth day of pregnancy were killed by cervical dislocation and their mammary glands exposed. Explants of mammary tissue (approx. 2-5mm. diam. and 1mm. thick) were removed with fine scissors under a dissecting microscope. Explants of adipose tissue free from parenchyma were taken from the edges of mammary fat pads. The watchglass organ-culture procedure (Elias & Rivera, 1959) in an incubator at 37°. The 02+CO2 (95:5) was bubbled continuously through water into the box at a rate that kept the medium at pH7-4. After 3hr. the explants were removed, rinsed in water, dried on filter paper, weighed and frozen until analysed.
Determination of the specific radioactivity of RNA and protein. The procedures were modifications of those of Wool & Moyer (1964) . Both for RNA and protein isolations mammary tissue (100-150mg.) was washed with ethanol (8 ml.) and separated by centrifuging. Ethanol-diethyl ether (3:1, v/v) (5 ml.) was then added and the tissue ground in a glass homogenizer with a mechanical drive. After standing for 30min. the residue was separated by centrifuging and washed twice with ethanol-diethyl ether. All these operations were done in the cold room at 3°.
To isolate RNA, the residue was washed three times with 15% (w/w) trichloroacetic acid and four times with 96% (v/v) (Mejbaum, 1939) . A portion (0-7ml.) of this solution was also pipetted on to an aluminium planchet (4.5cm.2 area) and warmed, and 3 drops of 1% lonagar solution (Oxo Ltd.) were added. The gel was dried under an infrared lamp to give a uniform layer and 14C disintegrations were determined with a thin-windowed Geiger-Miller counter. Self-absorption was negligible.
To isolate protein, material prepared in the same way as for RNA isolation was heated with 10% (w/v) trichloroacetic acid (5ml.) at 1000 for 10min. The residue was washed twice with 5% (w/v) trichloroacetic acid and then dissolved in 2ml. of 90% (v/v) formic acid-30% (w/v) H202 (5:1, v/v). After 20min. 10% (w/v) trichloroacetic acid (10 ml.) was added. After a further 1 hr. the protein precipitate was separated by centrifuging and washed twice in acetone and once in light petroleum (b.p. 60-80°)-diethyl ether (3:1, v/v). It was then dissolved in a little 90% (w/w) formic acid and the solution was spread evenly on a weighed aluminium planchet and dried under an infrared lamp. The protein (2-4mg.) was determined by weighing and. the 14C disintegrations were measured in a Geiger-Muller counter. Self-absorption was negligible. That the protein isolated was free from labelled amino acids unincorporated into protein was tested by incubating slices of the mammary glands of rats in a medium containing [14C]leucine with and without puromycin (500,ug./ml.). With puromycin the specific radioactivity of the isolated protein was only 2% of that without. Table 1 shows that the incorporation of [14C]-adenine into the RNA of explants of the mammary glands of pregnant mice over 3hr. was increased by an average of 68% when the medium contained insulin at the concentration used in organ culture. Table 2 shows that insulin also stimulated Carruthers & Winegrad, 1962) rather than by the mammary parenchyma, a possibility that could be tested if the two kinds of tissue could be separated. We found it impossible to separate the mammary parenchyma from the adipose tissue, but we were able to separate, under the microscope, adipose tissue free from parenchyma from the edges of the mammary fat pads of mice. This tissue is continuous with the adipose tissue in which the parenchyma is embedded and there is no reason to believe that the two differ in their metabolism. Stimulation by insulin of the incorporation of labelled amino acids into protein has been found in other tissues and it has been suggested that it is the consequence of a primary stimulation of RNA formation, although experiments in which RNA synthesis has been inhibited with actinomycin D have made this unlikely (Wool & Moyer, 1964; Ebou6-Bonis, Chambaut, Volfin & Clauser, 1963) . We found that the incorporation of [14C]adenine into the RNA of slices of glands of pregnant rats is virtually eliminated if the slices are preincubated for lhr. in a medium containing 10,ug. of actinomycin D/ml. Thus, in two experiments, six portions (100-150mg. each) of slices of the abdominal mammary glands of a rat between the fifteenth and sixteenth day of pregnancy were incubated under the usual conditions and six more were similarly incubated but with actinomycin D (10,ug./ml.) in the medium. After lhr. [8-14C]-adenine (0.5,uc) was added to each vessel and the incubation continued for a further 3hr. The mean specific radioactivities of the RNA in the vessels with actinomycin were 3 and 4% of those without actinomycin in the two experiments. Table 6 shows that, although the incorporation of ['4C]-leucine into proteins is lowered by about 25% by this treatment, the percentage stimulation of the incorporation is nevertheless unaffected, strongly Wool, 1965) . But the effects on the mammary gland of the pregnant animal are very pronounced, and since the tissue is available in large amounts and is easily sliced it would be good material for further study. Also, our method of demonstrating that the effect of insulin is on the mammary parenchyma and not on the adipose tissue could be useful in other studies on the mammary gland.
RESULTS
In the experiments reported above, slices of the mammary glands of pregnant rats were more sensitive to insulin than those from lactating rats. In some respects, however, tissue from lactating rats is more sensitive to insulin. Thus, when insulin is added to slices of the glands of lactating rats in bicarbonate buffer that contains glucose and acetate, fatty acid synthesis is stimulated. Slices 692 Expt.
no. p < 0-001 < 0-01 < 0-01 < 0*001 <0-01 <0-05 from pregnant rats do not respond (Balmain & Folley, 1951; Balmain, Folley & Glascock, 1954; Mayne & Barry, 1965) . Wool & Manchester (1962) have reported a stimulation by insulin of the incorporation of [14C]glycine into the proteins of slices of the mammary glands of lactating rats in bicarbonate buffer both with and without glucose or pyruvate. They did not report experiments on slices from pregnant rats. Another study of insulin related to the present work is that of Moretti & DeOme (1962) . They showed that mammarytissue cultures without insulin absorb less glucose from the medium than those with insulin, but the difference was only marked after the first day of culture.
